A comparative laser-flash absorption spectroscopy study of algal plastocyanin and cytochrome c552 photooxidation by photosystem I particles from spinach.
Laser-flash kinetic absorption spectroscopy has been used to compare the rate constants for electron transfer from reduced plastocyanin and cytochrome c552, obtained from the green alga Monoraphidium braunii, to photooxidized P700 (P700+) in photosystem I (PSI) particles from spinach Sigmoidal protein concentration dependence for the observed electron-transfer rate constants are obtained for both proteins. In the absence of added salts, the P700+ reduction rate increases as the pH decreases from approximately 8 to 5.5, then decreases to pH 3.5, this effect being more pronounced with cytochrome c552 than with plastocyanin. At neutral pH, plastocyanin is a more efficient electron donor to P700+ than cytochrome c552, whereas at pH 5.5, which is closer to physiological conditions, the two redox proteins react with approximately equal rate constants. In the presence of increasing concentrations of added salts, the P700+ reduction rate constants for both proteins increase at pH greater than 5.5, but decrease at pH less than 4. At neutral pH, the observed rate constants for both algal proteins have a biphasic dependence on sodium chloride concentration, increasing in a parallel manner with increasing salt concentration, reaching a maximum value at 50 mM NaCl, then decreasing. A similar biphasic dependence is obtained with magnesium chloride, but in this case the maximum value is reached at salt concentrations ten times smaller, suggesting a specific role for the divalent cations in the electron-transfer reaction.